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(57) ABSTRACT

A method for manufacturing a cemented carbide body

includes the steps of forming a first part of a first powder
composition comprising a first carbide and a first binder

phase, sintering the first part to full density 1n a first sintering
operation, forming a second part of a second powder com-

position comprising a second carbide and a second binder
phase, sintering the second part to full density 1n a second

sintering operation, bringing a first surface of the first part
and a second surface of the second part in contact, and
joming the first and second surface 1n a heat treatment
operation.
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CEMENTED CARBIDE BODY AND METHOD
FOR MANUFACTURING THE CEMENTED
CARBIDE BODY

RELATED APPLICATION DATA

This application 1s a §3°71 National Stage Application of
PCT International Application No. PCIT/EP2013/000905
filed Mar. 26, 2013 claiming priority of EP Application No.
12162058.7, filed Mar. 29, 2013.

FIELD OF THE INVENTION

The present invention relates to a cemented carbide body
and a method for manufacturing thereof.

BACKGROUND OF THE INVENTION

Cemented carbide bodies, such as cutting members, con-
ventionally are manufactured by powder pressing and sin-
tering. Cemented carbides are composites comprising small
grains 1n the micro meter range of at least one hard phase 1n
a binder phase. The hard phase in cemented carbide 1is
generally tungsten carbide (WC). In addition, other metal
carbides with the general composition (T1,Nb,Ta, W)C may
also be included, as well as metal carbonitrides, for example,
T1(C,N). The binder phase usually comprises cobalt (Co) as
a main constituent. Other compositions for the binder phase
may also be used, for example, combinations of Co, Ni, and
Fe, or N1 and Fe.

Industrial production of cemented carbide often includes
mixing of given proportion of powders of raw materials and
additives 1n the wet state using a milling liquid. The liquid
1s often an alcohol, for example, ethanol, or water, or a
mixture thereof. The mixture 1s then milled into a homoge-
neous slurry. The wet milling operation 1s made with the
purpose ol deagglomerating and mixing the raw materials
intimately. Individual raw material grains are also disinte-
grated to some extent. The obtained slurry 1s then dried and
granulated, for example, by means of a spray dryer, and the
granulate obtained may be used in uniaxial pressing of green
bodies, 1n extrusion, or in 1njection moulding.,

Hard metal bodies used for cutting members are conven-
tionally manufactured by pressing and sintering. The desired
form of the sintered body has to be obtained as far as
possible before sintering because machining of a sintered
body 1s expensive. Machining to the desired shape 1s there-
fore done, 11 necessary, 1n the as-pressed and/or pre-sintered
condition after which the body i1s finally sintered. During
sintering the body normally shrinks about 17% linearly

The term “‘pressing” used here and in the following
concerns pressing a material powder, such as tungsten
carbide (WC) together with cobalt (Co), between a punch
and a die such that a green body 1s formed. The pressing may
be umaxial or multiaxial.

For the manufacturing of parts with complex geometry,
injection moulding or extrusion 1s preferably used. Injection
moulding 1s often referred to as Powder Injection Moulding
(PIM) when used 1n powder technology. Powder Injection
Moulding requires a mould having the specific shape of the
part to be manufactured. In powder 1njection moulding of
tungsten carbide based hard metal parts, the following four
consecutive steps are applied:

1. Mixing of granulated cemented carbide powder with a
binder system to form a feedstock.
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2. Performing Injection moulding using the mixed feed-
stock. The material 1s heated to 100-240° C., forced into a
cavity with the desired shape, cooled and then removed from
the cavity.

3. Removing the binder system from the obtained part,
also called debinding.

4. Sintering of the parts. Common sintering procedures
for cemented carbides are usually applied.

During sintering of a powder injection moulded part the
part normally shrinks about 20% linearly

Powder 1njection moulding of a large cemented carbide
body sometimes results 1n cracks that are formed 1n the body
during the sintering operation following the 1mnjection mould-
ing. The problem with cracks after injection moulding,
debinding and sintering tends to increase with increased
material thickness of the ijection moulded body.

U.S. Pat. No. 5,333,520 discloses a method for manufac-
turing a cemented carbide body for cutting tools, rock
drilling tools or wear parts with complicated geometry. The
cemented carbide body 1s manufactured by sintering
together at least two parts that have been pressed to a green
body before being sintered together. As the at least two parts
shrink during sintering, there is a risk that the two parts waill
be subject to diflerent shrinkage, and that this could lead to
cracks 1n the cemented carbide body. Diflerent shrinkage of
the respective part could be a result of that different density
1s obtained 1n the part at the respective pressing operation.

It 1s therefore a desire to find an 1improved method to
manufacture a metal cutting member of cemented carbide
being composed of at least two parts formed 1n two separate
forming operations without the risk for the formation of
cracks i the cutting member.

OBJECT OF THE INVENTION

It 1s an object of the mvention to provide a method to
manufacture a metal cutting member where the formation of
cracks 1n the cutting member 1s prevented. It 1s a further
object of the invention to provide a metal cutting member
having superior properties.

SUMMARY OF THE INVENTION

According to one aspect of the invention the above
mentioned object 1s achieved by a method for manufacturing
a cemented carbide body according to claim 1. The method
comprises the following steps:

forming a first part of a first powder composition com-

prising a first carbide and a first binder phase,
sintering the first part to full density in a first sintering
operation,

forming a second part of a second powder composition

comprising a second carbide and a second binder
phase,

sintering the second part to full density i a second

sintering operation,

bringing a first surface of the first part and a second

surface of the second part in contact,

joining the first and second surface in a heat treatment

operation, and

performing the heat treatment operation for joining the at
least first and second part at a temperature where the
first binder phase and the second binder phase i1s 1n
liguid state.

In this description and 1n the claims with full density 1s
meant a density of at least 99.5 percent of theoretical density,
preferably a density of at least 99.9 percent of theoretical
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density. By this the density of the first and second part will
not change during the heat treatment operation.

As described 1n the background description of the mnven-
tion cemented carbide comprises a hard phase of small
grains 1n the micrometres range of a metal carbide, for
example, tungsten carbide (WC) embedded mn a binder
phase.

By mechanically joining the first part and second part in
a heat treatment operation a method 1s provided where the
most suitable method can be used for manufacturing the
respective part of the cemented carbide body, and thereby it
1s possible to optimize the manufacturing for the respective
part n a cost eflicient way and also achieve an excellent
quality of the final product.

As the first and second parts are sintered to full density 1n
the first and second sintering operation, there 1s no additional
shrinkage 1n the heat treatment operation, which means that
there 1s a good control of the final shape of the product and
no further shrinkage of the cemented carbide body during
the heat treatment operation assembling the at least two
parts. The first and second parts may be sintered to a full
density during the same sintering operation, or in different
sintering operations, depending on the type of composition
in the first and second part, and also depending on the size
of the first and second part. The sintering of the first and
second part, respectively, 1s performed at a temperature 1n
the interval 1300° C.-1480° C., pretferably in the interval
1340° C.-1440° C., for a time 1n the interval of 15 minutes-
120 minutes.

According to one embodiment of the invention the
method comprises forming the first part by injection mould-
ing. According to one embodiment of the invention the
method comprises the further step of

arranging the first surface i contact with the second

surface, before performing the heat treatment opera-
tion. The first and second surface must be plane and
parallel to achieve a good contact during the heat
treatment operation such that an excellent bonding 1s
achieved at the interface. The substantially plane first
and second surfaces are obtained directly from the
forming operations, or by grinding before the sintering,
or by grinding the respective surface after the sintering
operation.

According to one embodiment of the invention, the
method comprises performing the heat treatment operation
at a temperature 1n the interval 1280-1330° C., preferably
1350-1420° C. for a time of 1-90 minutes, preferably 30-60
minutes. Thereby the first binder phase and the second
binder phase are 1 liquid state for at least one minute and
an excellent bonding between the first and second surface 1s
achieved. During the at least one minute the first and second
binder phase are in liquid state throughout the first and
second part. The preferred temperature and time for the heat
treatment operation depend on the size of the at least two
parts being joined together and the composition of the
respective part.

According to one embodiment of the invention the second
part 1s formed 1n a umaxial or multiaxial pressing operation.

According to one embodiment of the invention the
method comprises the step of

arranging at least one metal foil or metal film between and

in contact with the first surface and second surface,
before performing the heat treatment operation. The
thin fo1l or film has a thickness 1n the interval of 0.005
to 0.5 mm, preferably 0.008 and 0.1 mm. The thin foil
or film 1s made of metallic material, for example, one
of the following materials: Iron, Nickel and Cobalt, or
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alloys thereof. By arranging a metal foil or film
between the surfaces before the heat treatment opera-
tion improved wetting 1s achieved at the heat treatment.

According to one embodiment of the invention the
method comprises the step of providing at least one recess
on the first surfaces and at least one corresponding/matching
protrusion on the corresponding surface of the second sur-
face such that the relative position of the first and second
surface 1s secured during the heat treatment operation.

According to one embodiment of the invention the contact
between the first and second surface 1s secured by arranging
the first and second part 1n a fixture during the heat treatment
operation.

According to one embodiment of the invention the first
part 1s 1njection moulded to a shape and dimension that 1s
close to 1ts final shape and dimension. Thereby the periph-
eral grinding of the part 1s reduced.

According to one embodiment of the invention the
method comprises grinding at least one of the first and
second surfaces to a plane surface after the first sintering
operation and/or second sintering operation, such that the
first and second surface will be parallel with each other when
in contact and during the heat treatment operation. Prefer-
ably both the first and second surfaces are ground to plane
surfaces having a surface tolerance of R _<0.8 um. By
ogrinding at least one of the first and second surfaces to a
plane surface such that the first and second surfaces are
parallel to each other when 1n contact, the joint between the
first and second surface will be strong and without voids.

According to one embodiment of the invention the first
and/or second surface(s) are ground to a surface finish of
R_<0.8 um.

Thereby an improved bonding between the first and
second surface can be achieved.

According to a further aspect of the present mvention a
cemented carbide body 1s provided, the cemented carbide
body comprising a first part and a second part, the first part
being formed by injection moulding of a first powder
composition comprising a first cemented carbide having a
first binder phase, and being sintered to full density, the
second part being formed of a second powder composition
comprising a second cemented carbide having a second
binder phase, and being sintered to full density, character-
1zed 1n that the first surface of the first part 1s joined to the
second surface of the second part mn a heat treatment
operation.

According to one embodiment of the invention the
cemented carbide body comprises a first part and a second
part joined together by heat treatment, wherein the first part
1s manufactured by injection moulding and sintering,
wherein the first binder phase and the second binder phase
has been heated to a liquid state during the heat treatment
such that the first and second binder phase form one binder
phase at the interface between the first and second part.

According to one embodiment of the invention the heat
treatment 1s performed at a pressure of maximum 10 kPa.
The heat treatment 1s for example performed 1n a vacuum
furnace. This provides a simple and cost-eflective way of
joming the first and second part together.

According to one embodiment of the mvention the first

powder composition and the second powder composition, in
cach respective part, difler in composition and grain size.
Thereby the properties may be adapted to those required by
the respective part.
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According to one embodiment of the invention the
cemented carbide body 1s a cutting tool, such as a rotary
cutting tool. The rotary cutting tool 1s, for example, an end
mill or helix drill.

According to one embodiment of the invention the °
cemented carbide body i1s a rock drnlling tool or wear part

As the parts that are to be jomned together by heat
treatment 1n the heat treatment operation have already been
sintered to their final density, 1.e. a density that 1s close to the
theoretical density, 1t 1s possible to use diflerent composi-
tions of the material 1n different parts of the cemented
carbide body. The invention can be used for all compositions
of cemented carbide and all WC grain sizes commonly used
as well as for titanium based carbonitride.

According to one embodiment three or more parts are
joined 1n the heat treatment operation by arranging at least
one surface of the respective part in contact with a surface
of one of the other parts. To {facilitate the bonding the
surfaces of the already sintered parts being in contact with
cach other are plane and parallel. By joining three or more
parts in the heat treatment operation, cutting members with
complex shape may be formed. As the parts are sintered to
tull density before the heat treatment operation there will be
no additional shrinkage of the parts during the heat treat-
ment, thereby 1t will be easy to manufacture cutting mem-
bers having diflerent material composition in different parts
with an excellent bond between the parts.

Several additional steps may of course be performed 1n
the method according to the invention, such as machining of
the surfaces of the body belore, or after, the heat treatment
operation. Also, the body may be subject to at least one
coating operation after the heat treatment operation.
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FIG. 1 1s a flow chart according to one embodiment of the
imnvention,

FIG. 2 1s a cross-section of a first and second part to be
joined together according to the mvention,

FIG. 3 1s a perspective view of a cemented carbide body
manufactured according to one embodiment of the inven-
tion,

FIG. 4 1s cross-section of an alternative embodiment of
the invention,

FIG. 5 1s a cross-section of an exemplary embodiment of
the invention,

FI1G. 6 1s a light optical microscope (LOM) micrograph of
the microstructure in a part of the cross-section shown in
FIG. 8§,

FIG. 7 1s a light optical microscope (LOM) micrograph of
the microstructure 1n a cross-section of second exemplary
embodiment of the invention, and

FI1G. 8 1s a light optical microscope (LOM) micrograph of
the microstructure in a cross-section of a third exemplary 35
embodiment.
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FIG. 1 1s a flowchart of a method for manufacturing a
cemented carbide body 1 shown 1n FIG. 2 or 3, according to
an exemplary embodiment of the invention, the method
comprising;
A: forming a first part 2 by powder 1njection moulding a
first powder composition comprising a first metal carbide
and a first binder phase,

65
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B: smtering the first part 2 to full density,
C: forming a second part 3 by pressing a second powder

composition comprising a second metal carbide and a sec-
ond binder phase,

D: sintering the second part 3 to full density,

E: bringing a first surface 4 of the first part 2 and a second
surface 5 of the second part 3 in contact,

F: jomming the first surface 4 of the first part 2 with a
second surface 5 of the second part 3 1n a heat treatment
operation.

The heat treatment operation 1s performed at a tempera-
ture and a time such that the binder phase of the first and
second parts are 1 a liquid state during at least 1 minute.
According to an exemplitying embodiment, the temperature
1s 1n the interval 1350-1420° C. during a time of 30-60
minutes. As the respective part has already been sintered to
tull density there 1s no additional shrinkage of the parts
during the heat treatment operation. The temperature and
time that 1s necessary for obtaining a liquid state during the
heat treatment operation depend mainly on the material
composition, but also on the shape and dimension of the
respective parts to be joined.

According to one exemplilying embodiment, at least one
thin foil or film (not shown) i1s arranged between and in
contact with the first surface 4 and second surface 5, see
FIG. 2, before performing the heat treatment operation. The
thin fo1l or film has a thickness in the interval of 0.005 to 0.5
mm, preferably a thickness 1n the interval 0.008 and 0.1 mm.
The thin foil or film 1s, for example, one of the following
materials: Iron, Nickel and Cobalt, or alloys thereof. By
arranging at least one fo1l between the surfaces to be joined
by heat treatment the joining of the two surfaces could be
tacilitated.

According to one exemplifying embodiment, at least one
of the ground surfaces comprises a groove (not shown)
before the first and second parts are joined by the heat
treatment operation. The groove could, for example, be used
to transport coolant fluid to the cutting edge.

EXAMPLES

In the following the 1nvention will be further exemplified
with reference to some tests that have been performed to
show the eflect of the invention. It 1s to be noted that the
invention 1s not to be limited to those examples but could be
performed also for other powder compositions, as well as for
other combinations of different types of powder composi-
tions. In addition, both the first part and the second part
could be manufactured by the same method, for example,
powder 1njection moulding, before joining them by the heat
treatment operation. In the examples below and 1n the
drawings only one type of geometry 1s shown, however, the
claimed method could be used for joining any at least two
parts of a cemented carbide body, especially a rotary cutting
tool, such as an end mill or helix drill.

It 1s also to be noted that the invention 1s not limited to
only two parts being joined in the heat treatment operation,
any number of parts that 1s practically feasible to join could
be joined by arranging plane and parallel surfaces in contact
with each other during the heat treatment operation.

Although the drawings only show that the first and second
surface are arranged parallel and 1n contact in a horizontal
plane it should be noted that the plane and parallel surfaces
could be arranged vertically, or even inclined to the hori-
zontal plane, during the heat treatment operation, as long as
the surfaces are in contact by for example arranging them in
a fixture. This 1s possible due to the fact that the at least two
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parts are already fully sintered when subject to the heat
treatment operation, and there will be no additional shrink-
age ol the parts.

Example 1

FIG. 5 shows an injection moulded and sintered blank
comprising a key grip in one part of the blank seen 1n the
longitudinal direction of the blank. The key grip 1s 1n the
following called a first part 9 and has an internal thread 10
passing through the first part 1n a longitudinal direction of
the first part. The 1njection moulded blank also comprises
flutes (not shown) at the other end of the blank. The blank
being made of cemented carbide A, with a composition of
0.8 um WC, 13 wt % Cobalt and 0.56 wt % Chromium, and
being sintered to full density. The mnjection moulded blank
was cut at the transition between the first part 9 and the
flutes. The cut surface on the first part 9 was prepared by
surface grinding by a diamond grinding disc in a Jungner
grinding machine to a surface tolerance of R_<0.8 um.

A pressed and sintered SNUN 120408 (ISO designation)
insert of a cemented carbide, with a composition of 0.8 um
WC, 13 wt % Cobalt and 0.56 wt % Chromium, 1n the
following called a second part 12, was sintered to tull
density. The second part 12 was flat ground on a surface that
should face the ground surface of the first part 9. The second
part 12 was placed on top of the first part 9 with the ground
surfaces facing each other and being 1n contact as shown 1n
FIG. 5. The ground surfaces facing each other were joined
in a heat treatment operation 1n a vacuum furnace at 1390°
C. for 60 minutes.

The resulting cemented carbide body was cut perpendicu-
lar to the joint 10 between the powder 1njection moulded first
part 9 and the pressed second part 12 and mnspected with
Light Optical Microscope (LOM). The mspection revealed
that there were no cracks or voids 1n the joint 10. FIG. 6
shows a light optical micrograph of the joint 13 between the
injection moulded first part 9, and the pressed second part
12.

For the cemented carbide body in example 1 no lines of
cobalt or voids could be found anywhere along the joined
surfaces when inspecting the microstructure 1n a light optical
microscope. The jomnt 1s invisible when inspecting the
microstructure i LOM.

Example 2

FIG. 5 shows an injection moulded and sintered blank
comprising a key grip in one part of the blank seen in the
longitudinal direction of the blank. The key grip 1s 1n the
followmg called a first part 14 and has an internal thread 13
passing through the first part in a longitudinal direction of
the first part. The 1njection moulded blank also comprises
flutes (not shown) at the other end of the blank. The 1injection
moulded blank being made of cemented carbide A, with a
composition of 0.8 um WC, 13 wt % Cobalt and 0.56 wt %
Chromium, and being sintered to full density. The 1injection
moulded blank was cut at the transition between the first part
14 and the flutes. The cut surface on the first part 14 was
prepared by surface grinding by a diamond grinding disc in
a Jungner grinding machine to a surface tolerance of R_<0.8
L.

A pressed and sintered SNUN 120408 (ISO designation)
insert ol a cemented carbide, with a composition of 0.8 um
WC, 10 wt % Cobalt and 0.43 wt % Chromium, 1n the
following called a second part 15, was sintered to full
density. The second part 15 was tlat ground on a surface that
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should face the ground surface of the first part 14. The
second part 15 was placed on top of the first part 14 with the

ground surfaces facing each other and being in contact as
shown 1n FIG. 5. The ground surfaces facing each other were
joined 1n a heat treatment operation 1n a vacuum furnace at
1390° C. for 60 min.

The resulting cemented carbide body was cut perpendicu-
lar to the joint 16 between powder imjection moulded first
part 14 and the pressed second part 15 and inspected with
Light Optical Microscope (LOM). The inspection revealed
that there were no cracks or voids in the interface 16
between the powder injected moulded first part 14 and the
second part 15. FIG. 7 shows a light optical micrograph of
the joint 16 between the mjection moulded first part 14, and
the second part 15.

From FIG. 7 1t can be seen that there 1s a difference 1n the
microstructure between the powder mjected moulded first
part 14 and the microstructure in the pressed second part 15.
There are larger white areas 1n the microstructure of the first
part, but this 1s only due to the fact that there 1s a difference
in cobalt content between the two materials. The joint 16
between the first and second surface 1s invisible when
inspecting the microstructure in LOM.

Example 3

FIG. 5 shows an injection moulded and sintered blank
comprising a key grip 1in one part of the blank seen 1n the
longitudinal direction of the blank. The key grip 1s in the
tollowing called a first part 17 and has an internal thread 20
passing through the first part in a longitudinal direction of
the first part. The 1njection moulded blank also comprises
flutes (not shown) at the other end of the blank. The blank
being made of cemented carbide A, with a composition of
0.8 um WC, 13 wt % Cobalt and 0.56 wt % Chromium, and
being sintered to full density. The njection moulded blank
was cut at the transition between the first part 17 and the
flutes. The cut surface on the first part 17 was prepared by
surface grinding by a diamond grinding disc in a Jungner
grinding machine to a surface tolerance of R_<0.8 um.

A pressed and sintered blank of cemented carbide, with a
composition of 2.8 um WC, 7 wt % Cobalt, 0.28 wt %
Chromium, 1n the following called a second part 18, was
sintered to full density. The second part 18 was flat ground
on the surface that should face the ground surface of the first
part 17. The second part 18 was placed on top of the first part
17 with the ground surfaces facing each other and being in
contact as shown 1n FIG. 5. The ground surfaces facing each
other were joined 1n a heat treatment operation 1in a vacuum
furnace at 1390° C. for 60 minutes.

The resulting cemented carbide body was cut perpendicu-
lar to the joint 19 between powder 1njection moulded first
part 17 and the pressed second part 18 and inspected with
Light Optical Microscope. The inspection revealed that
there were no cracks or voids 1n the joint 19 between the
powder 1njected moulded first part 17 and the pressed
second part 18. FIG. 8 shows a light optical micrograph of
the joint 19 between the injection moulded first part 17, and
the pressed second part 18.

For the cemented carbide body in example 3 the joint
between the surfaces that have been joined by heat treatment
1s visible due to the difference 1n grain size between the two
materials.

Conclusion from Examples 1, 2 and 3:

From examples 1, 2, and 3 1t can be seen that a void free
joint can be achieved when joining two fully sintered parts
of cemented carbide by heat treatment. The heat treatment
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was performed at a temperature where the binder phases of
the first and second part are 1n liquid state such that the void
free joint 11, 16, 19 1s achieved.

When cemented carbide bodies comprising two parts
joined by heat treatment according to examples 1, 2 and 3
have been subject to machining test for evaluating the
weakest spot in the cemented carbide body, 1t was shown
that the joint between the two parts had full strength as the
cemented carbide body did not break at the joint.

Example 4

A thin 0.01 mm thick Fe fo1l was arranged between, and
in contact with, the first surface and the second surface,
before performing a heat treatment operation at a tempera-
ture of 1390° C. with a holding time of 60 minutes. The
resulting cemented carbide body was cut perpendicular to
the joint between powder injection moulded first part and
second part, and the joint was mspected with Light Optical
Microscope. The inspection revealed that there are no traces
of the Fe-1oil in the microstructure at the joint after the heat
treatment operation.

The 1invention claimed 1is:

1. A method for manufacturing a cemented carbide body,
comprising the steps of:

forming a first part of a first powder composition having

a first carbide and a first binder phase by injection
moulding;

sintering the first part to full density in a first sintering

operation;

forming a second part of a second powder composition

having a second carbide and a second binder phase by
umaxial pressing;

sintering the second part to full density in a second

sintering operation;

after sintering of the first and second parts, bringing a first

surface of the first part and a second surface of the
second part into contact;

joiming the first and second surface in a heat treatment

operation; and

performing the heat treatment operation for joining the
first and second parts at a temperature where both the
first binder phase and the second binder phase are 1n a
liquid state for at least one minute.

2. A method according to claim 1, wherein the heat
treatment operation 1s performed at a temperature of 1280-
1550° C. for a time of 1-90 minutes.

3. A method according to claim 2, wherein the heat
treatment operation 1s performed at a temperature of 1350-
1420° C.

4. A method according to claim 2, wherein the heat
treatment operation 1s performed for a time of 30-60 min-
utes.

5. A method according to claim 1, further comprising the
step ol arranging at least one metal foi1l between the first
surface and the second surface before performing the heat
treatment operation.

6. A method according to claim 5, wherein the contact
between the first and second surface during the heat treat-
ment operation 1s secured by securing the first and second
surface 1n a fixture.

7. A method according to claim 1, further comprising the
step of providing at least one recess on one of the first and
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second surfaces, and at least one protrusion on the other of
the first and second surface, which 1s arranged to {it 1n the
at least one recess, wherein the relative position of the first
and second surface i1s secured during the heat treatment
operation.

8. A method according to claim 1, turther comprising the

step of grinding the first and second surface to plane and
parallel surfaces.

9. A method according to claim 8, wherein the first and/or
second surfaces are ground to a surface finish of Ra<t0.8 um.

10. A cemented carbide body produced according to the
method of claim 1.

11. A cemented carbide body according to claim 10,
wherein the first and second parts each have a diflerent
material composition.

12. A cemented carbide body according to claim 10,
wherein the cemented carbide body 1s a rotary cutting tool.

13. A cemented carbide body according to claim 12,
wherein the rotary cutting tool 1s an end mull.

14. A cemented carbide body according to claim 12,
wherein the rotary cutting tool 1s a helix drill.

15. A method for manufacturing a cemented carbide body,
comprising the steps of:

forming a first part of a first powder composition having

a first carbide and a first binder phase by extrusion;
sintering the first part to full density in a first sintering
operation;

forming a second part of a second powder composition

having a second carbide and a second binder phase by
uniaxial pressing;

sintering the second part to full density i a second

sintering operation;

aiter sintering of the first and second parts, bringing a first

surface of the first part and a second surface of the
second part into contact;

joining the first and second surface in a heat treatment

operation; and

performing the heat treatment operation for joining the
first and second parts at a temperature where both the
first binder phase and the second binder phase are 1n a
liquid state for at least one minute.

16. A method for manufacturing a cemented carbide body,
comprising the steps of:

forming a first part of a first powder composition having,

a first carbide and a first binder phase by injection
moulding;

sintering the first part to full density 1n a first sintering

operation;

forming a second part of a second powder composition

having a second carbide and a second binder phase by
multiaxial pressing;

sintering the second part to full density mm a second

sintering operation;

alter sintering of the first and second parts, bringing a first

surface of the first part and a second surface of the
second part into contact;

joining the first and second surface in a heat treatment

operation; and

performing the heat treatment operation for joiming the
first and second parts at a temperature where both the
first binder phase and the second binder phase are 1n a
liquid state for at least one minute.
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